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ABSTRACT

This study reports various aspects of the analyses
carried out on the longitudinal data reported in a previous study (PS
007 345) for determining the general growth patterns and growth
velocity of mental and motor development. Preliminary analyses
focused on the selection of the growth curve, its evaluation in the
208 individual cases, and the subsequent decision that it did not
present an accurate description of the data. To compensate, an
approach was initiated which compared each subject to a common
standard and classified the subject into one of three categories:
fast, normal, and slow growth. Results indicated that subjects were
equally divided among categories in mental growth and that one-half
of the subjects were in the normal category in motor growth with the
remainder equally divided between the other two. In measuring the
growth velocity of mental and motor development a curve closely
approximating the velocity pattern was fitted. Curve examination
showed a prominent peak for both areas in the first six months
followed by a gradual decrease in velocity that was less severe than
that found in the observed data. Concluding discussion focused on the
limitations of the growth curve and implications of the testing
conditions. (SDH)
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MENTAL AND MOTOR GROWTH PATTFRNS AND GROWTH VFRLOCITY OF
INDIAN BABIES

CHAPTER I

INTRODUGCTION

Generaligad Growth Curves and Detas

In scientific literature many presentaticns of the course of humen growth
end develcpneu’ on any parameter (in specific aspect) is based upon the
mean scores of crogs-cectionsl semple of sufficiently large slze and there
are very few roports about ‘the rate of growth, Gensralizations of the ob-
served sarple prowth leading to the lmowledge of velocity of growth seems
to be difficult becruse ot g number ¢f limitations of samples end tools
specielly in the fiell of mental rnd rotor growth, Comparatively such
studies - generalised growth pattarns uwrd velocity curves - are easler
with refercnce to physicel growth ond a_z‘-.hr::po'metri-* measurement beceuse
of constancy of megsuring toels, In mertsl gnd metur growth the

tools of' ne~evremsnt - the teghs of matviity - are tourd to be different
and even differently standardised {-r various ase linits to be covered
under general growth curves as they sarc rzinly the measurements of

the fanciisnel espects, Tha. 1imitations of cross-gectiondl sample
for such studies are also great.' To gat a genevallised picture of growth
curve end ite velocity it seems necesssés' +o control umpteen genetic

end environmentzl forces which influence the growth ond development of
eech individual in en unique mmirer ond thus widen the individual varia-
ticns within and between the subsequent oize grovrs, The ideal sample for
such studies might be tha repented observokiores of The same children on

the seme tools,



Tho Present Studys

The longitudinul growth study of Indian Bablies provided such data with
reference to mental and motor growth during the firat 30 months of life,
BSID (Research Form 1961) was used in collecting the mental and motor
performence of the same children from the ege of 1 month tu 30 menths,
In the Final Roport# of mgjor study the lungitudinal data is tresated
crosse-sectionelly and is alsu supplemented by crouss-gectional samples
to get the normetive growths, The mean mental scures and mean motor
scures of erch month are plutted as gruwth curves and the differences
in the meanc of consecutive months of related somples are plotted as

speed curves,

It was felt thot the longitudinal data prima-facio sotisfied the condi-
tions for evnlving e generelised equation of the obzerved mean-growth--
curves and alsc for studying the velocity of growth during the smell but
significant perind of first 30 months of life, Further the longitudinel
nature of datz would also facilitste the comparison of growth patterns
observed from individusl to individual, The verious aspects of the
analyses carried out on the longitudinal data for determining the general
growth patterns of mental and motor develcpment and the growth velocity

are described in this report,

ey xn ———

%  Final Report - Mental and Motor Growth of Indian Babies 1-30 months -
ﬁbhéitudinal growth of Indian Children) 1970 - D-nt of Child Develop-

ment, Msharajsh Suyajiras University of Esroda, Barode

-~
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GHAPTER It

PRELIMINARY ANALYSTS

The Selection of Growth Curves

The growth curves for both mentel and motor development plotted in the
Final Report®* indicated thet the srowth curves could be spproximated

by one of the folluwing families uvf curves viz -

bx
1) 3= Ae 1) oy = A

where y 1s the mental/motor performancs ard x the corresponding

ege. If we take logarithms then the sbove equaticns are transformed
into -

i) logy

end ii) logy

log A + bx (exponentiel)

log 4 + b log x (allumetric)

The second set of equations sare lj.near inlogy and x or log y end
log x, The llihéarity of.. the regression emughions cnables casy and
efficient estimé,tion of ‘the regressisn parametors | a(=lvg A) and b,
Further the paraméters can also be statistically compared for their

significance frcm one curve to anolher.

It was decided that to choose the best both the above forms should be
tried out on some sample subjects., /ccordingly test results for 5
subjects chosen at random were firct snalyved acd “he regressicn equa-
tions under both models was obtalned, A cumparati%re ﬁicture of the two
regression models is presented in Tables 1a end 1b for the mental and
motor grbwth respectively, wherein the values of the intercept 'a', ahlicthe
slope 'b' are given for each case alongwith *he vaiua of r2 , the square
of correlation coefficient wt_lich si_.gnifies the nroportion of the varia:
tion in the dependent variable __(log.,;;) exulxlaed by the reéreasion

‘equ ation, .

* Vide Fooitnote - Pate 2
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Table-1a: COMPARISON OF REGRE3SICN BQUATIONS (MUNTAL GROWTH)

o ~—Tumber  EXPONENTI &l _ S LLONETRTIC
'?hse of log y = atbx log ¥ = a*b 1og X
Testings a b r a b ro
105 21 1,7883 . 0157 .84 1.4248 . 5377 .98
165 23 1.6137 . 0249 58 1.3198 . 6203 .98
235 . 2C A.7797 .0164 £33 1.5922 . 5666 .98

258 24 1.6659 . 0213 W79 2.8976 . 6386 .98

Table-1b: COMPLRISON OF REGRESCION TQU.™TONS (MOTOR GROWTH)

Cese Number EXPONENTI1 .AL ALLOMETRIC
No of lug ¥ = atbx - log y = avb log x
Testings a b 3 a b r2

105 21 1.3888 .0158 .46 1.1332 4971 .96
165 23 1. 2625 0240 Y] 0.9557 . 6369 .96
180 20 1.3863 0154 AL 2. 0465 .5213 .90
235 29 1.403%9 .N154 7 £,0102 - ,5598 .94
258 24 1.3013 0122 L, € G, 9354 ,6052 .93

It is evident from Tagbles 1a and 1b that the second femily of curves
viz.log y = atb log x {or y = Axb) is tatter gpproxirmation to the
growth phenomena than the first family ¢’ curves bac-ucge the value

of r? ig significantly higher in all csans.

Yerificgtion of Sg;ggﬁgg Curve:

Fur the second equation the data were trensferred back tu *the original

scale and the errurs (observed - caleulated) ia tne predicfion were

- examined, The measure of the relative errur in nrediction defined as
the ratio of the Error Sum of Squares (I83) tu the crrrected Total Sum
of Squares (TSS) of the mentsl and moinr soures vas cnleulated for each

Q
cese. These are shown in Table-lc,

IToxt Provided by ERI
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Table-=163  RELATIVE ERKORG IN PREDICTION

»

[r!

C;ge Nu::‘er Ratio (+) = %?&'éﬁ'%ﬁ%‘éi%ﬁz—:‘

Testings Mentsl Growth Motor Growth
105 21 2,83 12,30
165 23 3,74 9,48
180 20 3.8 5,25
235 20 100 7.26
ne8 24 2.92 12,73

It was nctol that the relative errorsin predioction are not very high
vhen the varlables are transformed into original scales, Especlally
in respect of mentel growth the corresponding curve in the originel
scale was almost as efficient as the lirs fitted using logerithms
because the relative errors were 'belcw 5,0%, Only in respect of

rotor growth the relative errcr in the oricinel cesle was noted to

\

ba higher then 10,0% for two cases.

The equelily of regression lines workad out for the five casos was

elso exarined, The results revealed that the fivc lines are signifi-
cantly @ifforent for both mental and motor growth, lext the parallelisn;
of the 1inos was examined by testing the aignificence only of the 'b!
velues, The results sgain indicated the lines are not jargdielr elther

fur mental or for motor growths,

Conclusion:
R ASL SASREr UL M

Taus preliminary analyses carried out have indicated that the teat

" presults are amenable to scientific analysis, On the basis of the

preliminery englyses it was decided that the grbath curves should
be wurked out individually for each subject md exemined for evolving

some general growth patterns,
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CHAPTER 111
INDIVIDUAL GROWTH CURVES = WVALUATICL 4uD COMPARISON

Sample individusls with Lengitudinal Testinge

For the purpose of study the test results nf gny individual case was

defined to ba leorgiiudinegl if the "0l 1,ilig ccndi‘lons were satisfied s

1  There existed a :nivimum vl 4 tesiirgs batween

L eni 3C months,

i1 At lcast one testing has heen carried out in

an7 two of thewerivds :7t6-80, 11 to 20 and
21 to 30 months,

iii  The maximnm interve! between any two successive

{testings -7as leac thn 1% nmontas,

A total of 208 cases sa%lisfying the atov~ cnnditions constituted the

sample tor the presen: stud’,

Individugl Growth Curves

On the basis oi the icngitudinal teot. rerults regression equations cf
of the form log ¥ = a* b log x Inr the neatpl and motor growths were
evaluated fur eil the 208 individurl cuse:, e verlation botween the
individuel lines was found to be extr.onmcly wlide for both montal and
motor growths, 4 fair idea about' the veriation cea be hed from the
frequency distribution of the regressior parsmsters viz the slope 'b!

and the intercept 'a' (Tables 2a and 2b).
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‘Table-2a: FARQUENCY DISTRIBUTION OF THE REGAESSION
PARAMETTRS (MENTAL GROWTH)

LRSR Wy O THUTY QP IVNS WYL SR PW N T JPTF I v Y n—

- memnaSLOpE ' b! Intercept 'a'

Class Interval  Frequency % Class Interval Trequency 7%
0,35 - 0,40 1 0.48 1,05 - 1,10 2 0.96
0.40 - 2,45 10 4,80 1,10 - 1,15 0 0.00
0.45 - 0,50 24 11,85 1,15 - 1.70 7 3.37
0.50 - 2,55 43 20, &7 1.20. - 1,35 15 7.21
2.55 - 0,60 27 2,98 1.2¢ - 1,30 39 18,75
0,60 - 0,65 55 £6,45 1.30 - 1.35 41 19,71
0,65 - 0,70 27 12,90 1,35 - 1,40 22 10,58
0,70 - 0,75 16 7.6y 1.40 - 1.45 31 14.90
0,75 - 0,80 2 0.96 1,45 -« 1,90 28 13,46
0,60 - 0,85 1 0, 4¢ 1,50 - 1,55 17 8,17
0.85 - 0,90 1 0.48 1.55 - 1,60 6 2,89
0,90 - 0,85 1 0,48 R

Total 208 100,00 Total 208 100,00
- —

Table-2bs  FREQUENCY DISTRIEUTION OF THE REGRESSICON
PARAMRTERS (MOTCR GROWTH)

e Slppe Rl T T T T Tnbercept ' a!

Class Interval Frequency % Class Intervael  ifrequency 3
c.15 - 0,20 1 0.48 0,7% - 0,80 2 0,96
0,20 - 0,25 2 0.96 0,80 - 0,85 5 2,40
0.25 - 0,30 5 2.49 ;0.85 - 0,90 13 6,25
0,30 - 0,35 g 4,33 0.90 - Q0,95 26 12,50
0.35 - 0,40 11 5,29 0,95 - 1,00 34 16,35
0.40 = 0,45 16 7,69 1.00 - 2,08 4 22,60
0.45 - 0,50 20 9,62 1,05 - 1,10 17 8.18
0,50 - 0,55 32 15,39 1.1 - 1,15 19 9,14
0.55 - 0,60 .55 26,44 1,i5 - 1,20 -~ 10 4,80
0.60 - 0,65 30 14,42 1.20 - 1,85 14 6,74
0,65 - 0,70 17 8,18 1.25 - 1.30 6 2.88
0,79 - 0,75 .5 2,40 1.30 - 1.3% 6 2.88
n,75 - 0,80 4 1.92 1.35 - 1,40 5 2,40
0.80 - 0,85 1 0,48 1.40 - 1,45 2 0.96

1.45 - 2,50 2 0,96

.

Total 208 100,90 Tot el 208 1C0,00

L AV 0013 S W LY. iy T WM AR R T VO SN Ty WY RT SIS W MINTER ) A0 2 WD 16 VI W R AR
v




From the datua given in Tubles 2a and 2b tho averages and standard

deviations were calceulated, The values wero as follows

Avarsge g.d;
Slope cf mental 2rowth 0.538¢9 0. 090%
Slope of mutur growth 0.5363 | 0,1158

Intcrcopt of mentul growth 1.3649 0.1044
Intercupt of wotur growth 1,0541 - 0,1400

The higher value uf standard devioticn in cuse of avtor growth indicsted
that the subject to subject variebilitv was higher for metor growth then

the mrntel growth,

Further examination of the frequency distributions given in tables 2a
end 2b also revecled that ud knogu thooretical distribution eruld be
fitted to the data. Thi: wag szirly <lue tn the biuodal nature of the

frequency distributicus,

For each case the vaite of r~ which measdres the closeness f the
- 1ine fitted to the cbserved data wyas olsu erlevlsted,  The ‘cases weire
N . 0 . . . 4
next classificd as por the solues - of v° ghd a shovt swmwary is given

below

Tablo-2c: FREQULNCY DISTR.BUTION OF SMART  CF GORRTLATION
CORFFICITAY (r2)

) ' T TEme R e ey ._"':"-,-":" ey e ".;,"'“"" o ':‘ Pl i‘"’"' i
Range of 9 veluc et 31w§9~, 1. L
ursqvchJ % :requ‘nu) %
Above , 99 . 7 3.4 -3 1.4
Between ,99 ond .95 i72 R2.7 77 37,0
Botween , 942 ond L 900 27 13.0 g3 14,7
Below , 90C 2 79 35 15,9
Toted 208 10C, 7 209 100,0

It may be noted from Tobie-2c thab the regressinn cquacicn very closely

spproximates the pattern of growil «:specinlly for nentol growth fr which

ERIC

the value of 'r®' was gbove 0,95 for neary 66% nf the cascs, However
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ERIC

Aruitoxt provided by Eic:

s

in respoet of metor growth the zpproximation by the regression equation
was not as close and for gbuut 17% of cases the value of r®  was below

0.90.

Study of variation of slope of Individuel Growth Curves

= - - ™

The causes for large veriation in the slope and intoercept values were next
exanined, It was observed that fur lines with high slope the intercept was
low and vice versa indiceting aom@lassoeiation betwaen the two fur both
mental and motor growth, A4 rondom sample of 20 cases waes tsken ant the
relstionship betwcen the intercept.and glope was computed., The results

were as under

tl

2,0880 - 1,1900 b (mental)
1,7315 - 1,257 b (mtor)

28

0

33
The coefficient of correlation between the slope end intercept wag ~0,96

for mental and =0,99 for mmtor,

The strung correlation between the slope ard intercept volué implied that
the growth curve is alowst uniguely determined by the.slope. Hence the
variations noted in;the individual growth curves should be attributed +o
theé variations in the slupe alwne. 1In the light ot this a study of the
vericus facturs that influence the slupe was found necessary. One such
factor which varied cunsiderably uver the subjcets Lested is %he perimﬂ"
of testings.. T know about the eftech of the pericd of testings n the
curve the slupes were tabulaﬁcd in o tws way tablé with ggz of flrst
testihg o0 une sids and the age »f last testing un the cther side, The
details of this twé-way malysis arc summarised in Table-3a for montal

growth and Table-3b for motur growth,
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Tuble-3n:  AVERAGW SLOPT OF MWVT&L GROWTH
&G AT FIWST TeSTING ANL .

A D ST WS '} A L TR SASEMASI MY S b W ANARS W MW T L

CURVAS CLASSITIED AS PER THE

T &0 TIE LiST TESTING OF THE SURJ70YS

B L AT 1 TERAL AN 1 (B CKNR IR AR TS 1 AU I | Y ey g e LAV

ange ab — 48 LT THS .LirLST TFSTI.\JU Cermee OVERLLL
the 1st _Detween 25-30 _ Detween 19=24..  Buiwesi..iz1d o s e v
tostlng Mamber  \verage RNumber averagz MNumber average Number wveraze
of slope of sub- Siope of sub- Slope  of sub- Slope
subjects jecets Jecte jects
1 39 0, 5456 4 0.0704 3 0,785 46 0.6557
2 37 Q, 6343 4 0,7C40 4 0,772 45 J.4852%0
3 2 0,5¢32 4 N, 63€4 ? 0.7€20 - 29 0, 6119
4 21 0, 5441 - -~ 3 U281 43 0.5513
3 1z 0.5105 1 0,4842 2 0,5083 15 2.5085
6 7 0,4672 1 0.5C45 1 0.4204 9 0.4671
7 7 0,4737 1 0.,43%7¢ 1 0. 3500 9 0,4353
8 6 0,4725 1 0,5859 - - 7 0.4887
a 3 0,500% 1 J,4684 1 0, 5160 5 0,497 4
10 7 J,4925 2 0,£514 - - Y 0, 5056
Overall 1€3 0,588 17 0,56134 17 0.€645 197 0,397
Table-3b: AVERAGE SLOPR OF ”‘TOR GRCWTH CURVS3 CLAS3ITI®D 48 PYR THR
AG® AT PIR3T TESTING WD oG AT TH® LaST TWSTING O THT SUEJECTS
S O ORI Lo o H g oS e e
age ot T BETusen FSBC_ Butwsen 1io3d . Bemean. doih. o Dttt
the 1st Mumber \V“r"gn Nimoer  avarage  Namber averave NMunber Lwersge
testing of slope of sub- slope. - ol sub- slooe  of sub- slome
subjects Jects Jects jects
1 39 0.5875 4 0,537¢ 3 D,6362 46 2.5082
2 37 0.£969 4 G, €550 4 0,7375 43 0;6159
3 24 01,5606 2 0. 5885 3 2,73¢2 29 0, 5863
4 21 0.5843° - - 2 12,7714 23 0. 5463
5 12 Q0,465 1 0,4715 2 0,580% 15 0.3049
6 7 0.4290 1 0.95731 1 0,4%4¢ g N, 4523
7 7 0,3675 1 0,3777 1 0.5281 - 9 0.3861
8 6 0,3765 1 0. 3282 - - i 0.3782
g 3 C.3807 1 C,410%2 1 0. 43230 5 C.3969
10 7 0,3417 2 0,37€4 - - 9 0.34¢6
Overall 162 0,5323 17 27,5598 17 I, 6703 197 0. 5466

The resultes of statisticsl sanlysis oi data percnted

show beyond doubt that the age at the Tirst

@ influence the slope 'b' of the regrescion,

ERIC )
SR NCT e 28 a

o

This

in the age of firat testing,

Tre slcp=®

2ffect is

in Tables 32 and 3b
and Jagh testiugs definitely
deereansad with the

fairly well promounced



M
wpto the sge 6 months in respect o.f mentul geoowlh and uptolthé age of 7
monthe in regpect of motor growth. ‘th: or+ at Laso testing had en
opposite effect on the siope i.e tne sarlis. tne cec¢ of termination of
tests the higher was the slope. &ince the slope wus an important
characteristic which determines the grawil rate it wes decided to enumerate
the effect of the facturs that in.lueazc 4t, Cu tiie basis of the two-way
anglysis carried out earlier the i clluwing wariabl.s could be considered
to have a mgjor effect on the slope -
1  The number of testings nade (¥p): The slope is estimated
more accurately as the numbe~r of testings increases.
i1 The score at first testing (%z):  The effec* of eny

curvature in the line which is not stralghtened out .

completely by the trensfirmation om the slope will be

reflected by this,

iii  Dispersion of eges at which tlic teate vere carricrd outf{X3):
The effect on slope of the rpering of erew of testing between
the months 1 to 37 can b» 7racsurea by this fuactor.
iv  Co-variance between the 2gcs :nd score (i, ): The inherent
differences between the snbjecté in their growth will be

measured by this factor

To know the extent of variation it the slene b that can be accounted
by the above four factors a multiple linear vegression model was
developed and the regression equation estim-ted frnm'a semple of twelve
cases in respect of mental scores was as tnder :

b = Constant + 0,0089X; - o.zseeig - 0.2203% + 0,3441Xy
The sbove regression model explained atout 124 <t uae vacietion in )
slope values, Howevef it was noted “hat the mojor contributor (about
45%) to the slope va;iation wag Xo the socve abt fisce tostving, This

confirmed the results of earlier ernalysic gilven in Tabies 3a and 3b

because the score at first teslirz ie dizcctl; depradent on the age
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scores also the effect »f the various facturs on the slope velue could

be considered ags identical.

Conclugions:

The above analyses lead to the couciuslon that a general growth pattern
based on the value of slope slune wlil 2ot be relavaut ualess the
necessary adjustme_nts ere made ii respccet uf the initial scores and
other factors, The age at initizl md f.ugl testiags end the number

of testings were not uniform for tihe sul ects stulied and have therefore
resulted in higher variation of the =slope., Adjus“ments for the factors

therefore become higbly impranticable,

The items in the mental and motor scales were ‘in general found te be in
the increasing order of difficulty, But with' the advancement o age of
the subject the number of items in the scrleé ©o rightly assess the
improvements in the mentzl end motor performance was limited, The

effect of this scalc—_! limitation wes that o almovt £11 subjects the
testings made beyond <4 months invariavly yicldeu nearly same score thus
flattening the curve at the fag end. This flattening of the curve between
the period 24 to 30 montks tended to rucun: tre valve of slope, This fact
was well brought out in Tables 3a ard 2t vhere <t mev be noted that value
of éIOpe wes higher as the sge at lari testing decreased. It is possible
to eliminate the effect of thisg snule liritations Yy excluding the data
recorded beyond 24 months., But tne complé ce re-evaluathion of growth

curve was not donec because it was feared that the ¢ffect of initial

score which was more dominant would still wersgiat.
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CHAPTER IV

EVALUATION OF GROWTH PATTERNS - A Difvsrent Apcroact
Introduction
The attempt made for classification and evaiualinn of gérere.l growtt
curves baged on regression lines of :adividual sutyzcicdid ot succeed
for reasons already explained in the carlier dL.«:tiJnS; Ia rhis context
the problem should be epproached at o differant rawlc, A elmple yoo
powerful method is to compare each ¢nse azqins* sote standerd vhic can
be considered as representative orf rorral yrowth aid claecify the cases
as above normel, below normal and norms!, in the zbuyerca of sy
previous data it wes decided that tns ovarall manthly averages obpenved
at each age level (as presented in Tabies Al and A21 nf i4ho Finnl Repcit®;
could be cnnveniently taken as norms for comparison. For ory sitjesh the
déviaticm from the standard was computed for eacr wonin and tho average
deviation was tested for significence nsing th» pcived t-est., The case
was defined as 'fast growth' if the dvialila wan fie o be zesitive and
significant., The case wac defined ez 'eilcow 7rouvth’ f ton over yge devig-
tion was found to be negative and cignifis-ni. Oikerwise the case was

considered as normal,

The classification of the growths as fact, asormal and slow was eveluched
separately for the mentel and motor suoves. 3eciuse of the limitetion

in the scale it was decided tha®t the scoves cbiained Ly che subjects upto
24 months of age only will be taken inte ccnoicdecvarion fu.o the classiflce-

tion, After classifying the subjecis into the three categiries a gereral

growth curve for each category based on the sversg:s coid.d te avelusted,

The case numbers of subjects classifizd as fort. ronel and glow in
respect of the mental and motor gro-th me glven Ir kppencix A, Tables
1 and 2. The detalls of the average m;mah?.y sorivce {on the thrze
categories are shown in Tables 3 atd 4 of ppealrnr ,» Tur The meatal

end motor scales,
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From Tables A3 and A4 in Appendix it uny be notad thet there exists
significant differences between tha average scorec racorded for the
three categories of growth viz, slow, normel and fast, It was noted
Ithat for these data slso the regrossion cjuativn Jogy = a + b log x
was the best fit, The detalls of the resression rsuetion fitted ae
well as the value of r? are presenisd ia Table-+4 for the mertel &
motor geures,

/N\Table-4: REGRESSION EQUATION FOR THE MEAYAL AND MITOR QROWTHS

Scale Categury of growth Kegression Tyv:iiou e

.

1,2520 « 0,6V31 1og x 0,977

Mental Slow log v

Pouon §

Normal log vy = 1.0965 + 0,6483 Log x 0.978
Fast leg ¢ o= 1.8923 + 0,667G lug x 0,885
Motor Slow log y = 0.9230 + C,6323 1cg x 0,975
Normal lag y = 0,9589 +« 0,6208 log x 0,974
Fast lng y = 0,9892 + 0,€100 ilog » 0,970

Statistical tests were next carried out & find ot che differsnces in
the regression parsmeters for the turee natcpories. The results indi-
cate that -
i the small differencec in the slecpe wnd intercept values
are highly significant for betl maatel ord motor scores,
ii  the regression lines fitted 2uuld be c.ucidered as best
becalse the value of r° in all case: -rceel 0,97.

iii  for mental scores the intefcepts oS the normsl end fast
categories are same tut the slops for (it gruwth curve
was higher,

iv  in case of motor scale the differences Letican “he
intercepts fbf thé,three categories ure well pronounced

than the slope values,

4 plot of actusal aversges againsf cge e the tlroe cabigories of growth
are shown in Cherts Bl and B2 of jppeniis E. & study of Ltha cuarts

[ERJ!:‘ reveals the following :
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i For mental scores there waslnu cpprnsiatle difference
upto 9th month between the nerual aad faot growth
patterns, |

il  After the 9th month the thvee ~urves correspouding to
mental scale tended to diverge,

ill For mutor scores the differences betuwcen the three
categories were very small upt: third monta.

iv  The average scores fur Llhe slow cutegury (mutor)'

between 12 =nd 18 months is  considerablyv low, ‘

In order to know the extent to which the theoretlcsl cirve develcped
gpproximgtes the observed velues t:2 actual monthly averages for normel
cases were projected along with the caiculated valucs fron corresponcing
curve in Charts B3 and B4 of Appendix B for the mental and motor secules,
The flgures shuw ithat the curves fiiile=d .ere falr’ yyproiuutivne of - the

pbevreed gdoutth pattern,

Associgtion between mental gnd molur grogths _

The assoclation between the mental nr? motor facaliiss of the individuaI’
subjects was also examined, Table-% ives the Lin-way classification of
the subjects in respect ¢f their menial ani motor g}awtﬁ.

Table~5: ASSOCIATTON BuTYZEN MINTAl & MOTOR GROWTH

-—a

_Meatal Growvih

S D M. i R W

Fact Torusat Siov Totsl

ey - PR p— iem

Motor Fast 35 13 8 57
Growth  Normsl "6 42 31, 99
Slow 4 11 es 52
Totel A 71 te 208

0 SEOmE. TR .0 M TOF Clwe T 5 e “ARMESIEA SeCERINETLCT B

Table~-5 indicates that the subjects zre almoret =qu:ity divided into
the three groups in respect of thci= wnial res,m.:s- ghelreas in raspect
of motor performsnce nearly half ¥ them sbow nocwel performsnce the

rest being equally divided as fast anl slow, 3uatisticdl “esis heve

confirmed this, Further tests have sisc reveoled prcitive assceiaticn



between the two growths i,e a subjeau slioving rawt or rormal psrformance
in motor growth is more likcly tu suwvu Fest c¢r iwrnal performance in
mental growth, Alsv as meany as 1. ceses were fouid 1o be of came
category in respect of both mental and wo%or growtlh. which is very
significant because under the assumpilon of no assvciaticn such cosss

are not likely to exceed €0,

CHAPTEA

TR - AT S

VELOCITY OF CROWTH

The velocity of growth of Indien cuildren in respect of th: mental ead
motor performance assessed under Bayley scale ivere reportcd in Tablee
AS and.A25 of the TFinal Report*, The velocity was expresséd as the
increase in the average total scoire of a.! subjects whd hare reported
for testing in two coﬁsecutive moathe {iafrrrad to 28 related samples).
The speed curves relating to the motour ani manial ér:nth in whicﬁ tioe
increase in scures are plotted ageiqst tar w-nth ac: preaonted in
Figures B3 and B9 of the Fln;l Reprri, sventhough Lhe growth velocity
data was treated separately for heys and pirls: stauistizal tests
reveal that the growth velocity ic ih. :.me fiu both-g2res in respect
of mentzl as well as mobtor scale, Th» growth ~elo ily was at the
peak in the 5th month for ﬁentel seule zad ia the ¢hn moath for motor
scale, A sharp fall wss observed in the speed ¢f gfowth aiter tne peak

and the speed of growth wes fairly stationary from 8th mouth onwards

s S [
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for mental scale and from 12th month »nwards for ithe motor scale,
Further after 20 months the difference between the related samples

was not very significant in all cases to agssert a positivé growth,
The velocity curve

T

A suitable form of the curve that will depict the variations in the
speed of growth over the months was Text attempted. 4part from the
early peak secoundary beaks were also noted but the periodicity of the
peeks were aot pronounced in either of t@e curves, Therefore a curve
that will have an early peek followed by a downward slope was thought
of as a reasonable_répresentation. Further in evaluating the curve
the data for only those months for which the speed of growth was
significant were considered relevant, The simplest form of curve

that wae- found to fit well for the mental and motor scales was -

y o= (x- a3k
where y = speed of growth
X = age in months
a,k =. perameters of the curve

In both scales g pair o»f values for = and k could be obtained which
oxplained arvund 93% of the variations in the growth velcelity, The
obgerved growth velocity along with the caleulated growth velecity for
cach month are presented in T:bles 6a end 6b respectively for the

zental and mutur scales,
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Tgble-6a: MONTHWISE OBSERVED AND CALCULATLD GROWTH
VELOCITY (MENTAL SCALE)

Curve fitted : Y, = (X+2.2)% o —9.325

Observed Calculated
Age (X) Velocity Velocity

(El (Ye)

2 9,39 9,49
3 10,72 10, 67
4 10,71 11.12
5 13.20 11.00
6 12.15 10,47
1 8,21 9,66
8 4,76 8,71
9 3,75 7,790
10 4,99 6,71
11 5,39 5,76
12 5.4 4,89
13 5.12 4,11
14 4,80 3.42
15 3,34 2.83
16 3.44 2.32
17 3.56 1.9C
18 3,64 1.54
19 3.49 1.24
20 2.92 1,00

Table-6b: MONTHWISE OBSERVAD AND CALCULATED GROWTH
VELOCITY (MOTOR SCALW)

Curve fitted : Y, = (X+0,35)% o=0-38X

Observed Calculated
Age (X) Velocity Telocity

. (Y) (Ye)

2 3.55 ' 2,69

3 3,51 3.81
4 3.66 4,18

5 3.80 4,73

6 5,31 4,55
7 4,65 4,35

8 3.83 3.91

9 2,91 3.42
10 2.47 2.93
11 : 2.18 - .46
12 : 1,30 2.02
13 1.86 1.65
14 2.01 . 1.53

15 1,72 1,06




—1:(—

The relcvant details are also illustrated in figures BS and B6 of
Appendi« B, It mgy be noted from the tables as well as from the
charts that for the fitted curve peak region coincides with the peak
tegion of the observed curve, However the steep £l in velocity efter
the early peak is not as steep fur the fitted curve as in observed data.
™he ratio of error sum of squares to totel sum of squares in respect of
the curves fitted is between 6 and 7% for the mental and motor growth,
As this ratio is lower than 1C% it cowld be said that curves fitted

characterisc the velocity prttern for 11 prectical purposes,

CHAPTIR VI

SUMMARY, DISCUSSIONS, AND COMMENTS

Summery

The mental snd motor growvths did conform to certain scientific patterns,
In glmost all cases the =guation ¢f *he form log y = a ¢+ b log x was
found to be ihe best fitting cure, However the values of the paremeters
& and b were fouhd to vary widely over the subjects Jor both mental and |
rotor growth. This could be mainly attributed to the variation betwcen
subjects in respect of months of firet testing, ta» initial score and the
rumber sad months of testing, . 1s» the limitations of the mental and
notor scales especiall& after twenty four montiis tended to interfere with
tie comparisuns. RExtensive anclysis dune for meatal scele revealed that
almost ell the subjects for which testing commenced beyond four months
registered luwer lepé values, Further a majority.Sf the cases for which
testing was terminated befire 20 months rec:rded higher slope values,
This is probeably due to the faet tlhiat the interference due to scale
limitaticns Js absent ia such cases ~nd h-nce a higher growth rate is

—

m;-intained,



0=

Judgement based on the comparison of slupe values will not bring into

light the true differences between the capabilities of individual

children because of irterference from other fantors. Hence a new

epproach of comparing eaclh subject against g commo: standerd and classify-
ing them into certain categories wes evolved, The overall average scores
obtained for the longitudinal study was taken as the standard., With
r.ferenc: to this stenderd the subfects were classified into three cate-
geries 25 having fest growth (sbove normsl) rormal growth and slow growth
(below normel). Based oa the evercges of the three categories general

curves for th: respective cat:geries in th: form logy = a + b log x were
ovtained fur the'mentel and zotur sceles, One important result noted was
that in respect of mental growth the subjects were equally divided in the
three categories whereas in respect cof motor growth about hulf the subjects
were nornel the rensining beiug equally dist}ibuied in the other twu cate-
gcries. The mental and motor performaonces of the snbjects showed some degree
of associaticn becausc & child showing fast mertal serformonce is very likely

te reveal fast or normal mator perf-rrance,

" The growth velocity for both mentel an? wrtor developient attained a promi-
nent pesk in the first six months and taereafter the velocity decreased
crasiderebly. Some secoadary peaks were 2130 ncted,  Further the velocity
reaorded in meny cases after 16th wonth wes nat found to bte statistically
siznificont. A curve that closely approximates the veloelty pattern was
fitted., It had only a single penk which coincidedwiatn first prodinait
peak ¢f the cbserved veluclity curve, The ratin of orror sum of squares 9
total sum of squares for the fitted velucity curve was cbout 6% in vespect

uf mental es well as motur growth,
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Diseuseions

Eventhough the form of eurve viz, logy = a » blug x was proved to £it
vory well to the growth data it has its own Mimitations, It mgy be noted
trom Churts-E3 and B-4 that the nbserved average scores of the children of
n:rmal category are belew the surve in thr anitial and later stoges of

study period whereas they are all above the curve 1a the middle perica.

Tiwicrefors some systemestic bias ie bound t. occur wherever the averages

e.2e predicted from the curve i,e the curve underestimates the sccxes ot

¢ rtain nge levels and overestimates at soms other age levels, Thie is

die tn the fact that the criginal curve when transformed into logarithmic
s:ele does not form a straight line but is siightly curved, However when
vne ie eanfined to the study of only the individual cases the cvrve nay
serve as a best guide line Eecause the points are n-t likely to deviatc
forther from curve, To examine this Cour cases (lbhs 218, 236, 249 & 261)
ware selncted from among those for which wwere than 25 testings were carried
ott, The sctual scores of these cases al.ngwith the fitted curve fur the
mental end motor growth are illustrated in Churts 7, E3,.B9 and BiG f
Anpendix B, It mgy te noted from these charia tﬁaﬁ points arc wore clesely

loeated =zrouad the curre, But in £ll these curves the peiats correspunding

-

g B e -

t midll. peried arc generally sbove tae cunve,

I+ skrull alss be menticned here that for a majorily of cuses the liaear
regressisn equaticn of the form y = a + bx whers y is the scre end x
ir the age will elso yield fair epproximetion of the growth pattern., To
verify this for the four cases referred earlis: the simple regression was
glsc worked out and the value of r2 i e the preport.con of variation of the
vrrisble y expleined by the relaticnchip were celsulated, 4 comperative
icea of the r® vglues.for the twe relatinships y = 1+ "x and y = avP

ie given ip table 7

- - - . o e . - e
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“Table 7 ~ COMPAHIAG! OF L LNEAL AND ZLLN.AWLRIG
CrOdTT CURTLS

e — s sm———— S
T 31 - - vl
SRR R N SR N JP SO

Case No Menta. Grouth Matnr Growth
yzeeb:  y=Axb  yoaebx paixD

TEe S ST A TG SN s o BMRBA TV WS AP ABA VU TS W SNt S AL TN GNRER

218 68 i 8% ,95

h 236 & .9 LE 396
249 ] L 9% 77 Y9
281, .94 . oF LA ,95

R GG N STH L2 oy E AL £.E3 CMEN I VIR, SlA s S LB N T SRR VA TR, WA S Tk & 8B

Fence for mentel growth a simpl-> 1egre=sicn wnich i3 the earilest to it
will be a close seccond to the curvilluerr rp_ voximalioun ¥ = Ax', Towever

for motor growth the simple regressicn is nct very gprenriste bacau:e tho

points deviate mors from the regrescicn lire,

Evidently the growth patterns are nou linecar but f£n- practical purposes a

first approximation to the growth c.n be cowrenien*ly cbtoined oy fitling
a straight line, The next improvermcrt is fitting of a curv: of the forn
y = Axb, which takes intu account roue extert f lic corvature in the
growth pattern. In all the 208 ceses the ¢ lve o U wag betweer O and

1.0.

The curve y = AxP  for growth potterrs 10 whint D iz +ve nand less thon
1.0 theoretically implies that spgyd of grayih moneicnielly decresseg witn
the increase in age the madmun boing bemwven 1 =2nd 2 aurths,  Bub Lie data
on growth velocity considored in detall in Cigpter \ show thab the speed of
growth over the months does not d:ereszse mancueic~ily andvth&b there i< -
poak in the first six menths that is prewinery,  Tol siizht  devigtion of
the obgerved curve from the *theorstical form ol y = ax® i meiuly bébausc
of these velocity differcnces, Only Yy scuechog  an bigher Hrder  curve
involving more thazn two parameters one 2an incorporate the veleelty differ-
cnees in the growth patieru, Tre comutaiions rvdlved :ooe Tithiag ard
cumperison of such higher.nrder cuves vill ba e mvacus, lens~ in the
present analysis it wes decldad to windy ooly vl ol twe peraactsres,

In this context it cer be gald tha®% the Thiw ~ =arvs vin, - AxP is

P . . PR .

the best fit fur the growth date, -=22-
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Comuents
The growth curve patterns developed here for the longitudingl. study using

R3ID Rescarch Form (1961) cculd be considered ms general because

-tne torm of observed growth curves were elmoet iden ical for similar

growth studies conducted in éther parts ¢f the world, This facl may ove
verified froam Charts in Appendix B of Final Reporf' whersin the growth
c.rve for the present study is illustrated ,alongwith cther studies done

i USA, K, Israel and low socio-sconomic urban Qnd rursl samplss in India

using th: same BSID Forn,

The analysis for curve fitting in this report were sll confined to the
first 30 months which forms wnly a par' of the total growth pefiod.' Vetr
tiis psriod is significant becanse it covers the early developnetital
stages, Mo gttempts were made in this study to projuct th. futuve

performancec,

Moreover, projectivn of future performance based va Jirst 20 monthe dala
mizht not be reliable in the light of repeaied cbasivatious with refersnce

t> low predictive value cof testings during ini'ancy,

Growth parterns observed in this lengitudinal study ware estegorised s
sirw, normal and fest and the differen:zszs botween them eventhough small
were significenc, But when the subjceis vi-re seiectud fur testing they
were medically checked up =znd found To 0 normel. ieace the anull diifer-
onoes can a3 vell be neglected and the carve {ur wne nornal cotegory can

be considered as the general growta curve

- e atren avoim aes . T LA e
Y . S Y T Y S TN e L oy - s e e e e
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lable-A1: CLASSIFICATION OF THR 3UEJ®NYS IwTO TH. THRER GATEGORIES
‘ OF MENT&), GROWTH

M —

3. owth

Cat gory Co_dg number of subjects
Slow i1 12 13 22 23 25 30 36 44 56
59 61 76 80 81 83 84 85 88 89
93 94 96 103 106 109 125 130 142 144
145 146 " 150 152 160 169 17: 178 182 182
189 196 200 201 204 206 21% 213 214 219
S28 223 225 226 227 234 23" 239 242 245
247 250 252 254 @56 259 268 239 274 277
278 283
ormal 1 17 19 31 32 37 47 49 50 52
' 54 60 63 67 70 74 75 77 78 86
%0 92 95 105 112 115 116 117 118 120
125 126 138 139 140 | 144 143 149 151 154
159 164 167 168 177 i7¢ 180 181 186 188
191 193 194 195 198 oG5 20 216 217 218
230 233 236 244 253 258 26z 255 266, 275
279
Tass 2 5 6 9 14 18 20 21 27 33

38 40 42 43 46 51 55 65 66 68
71 79 82 87 97 104 107 111 119 122
124 127 129 121 334 136 137 156 163 165
172 190 192 224 28 229 235 238 241 248

249 251 255 2857 . 260 261 201 270 272 273

276 281 282 284 335
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Teble-5s: GLASSIFICATION OF THE SUBJECTS INTO THE THREE CATEGORIES
@OF MOTOR GROWTH

a2 s,

Growth
Category Code number of gsubjects
Slow 2 30 44 49 52 56 59 75 80 84
& -89 94 106 118 120 126 142 150 152
160 168 175 177 178 184 200 205 206 212
2i3 214 218 219 223 226 227 233 &34 235
237 239 242 248 250 @52 256 258 204 275
278 283
Nor mal 14 18 19 20 22 23 32 33 36 37
40 42 43 46 47 S0 54 60 61 o7
70 74 78 81 8 85 86 88 92 93
o5 %6 103 107 . 108 112 115 119 123 124
125 127 129 130 137 138 140 143 144 145
146 149 151 154 159 164 167 169 179 180
181 186 188 189 192 193 194 195 196 198
201 04 216 217 282 224 225 228 220 230
23¢ 238 244 245 247 251 253 254 855 259
260 261 262 268 269 272 276 277 285
Fast 1 5 6 ©e 11 12 13 17 21 25
¢7 31 38 51 5 63 65 €6 68 71
76 77 .79 82 90 97 104 105 111 116
11% 122 131 134 136 139 141 156 163 165
Q 172 182 190 191 209 241 249 257 064 265

2€6 270 273 279 281 282 284 . i



~26-

Table=-A3: MONTHWIS® AVZRAGE MENTAL SCOR®S AND THT STulTARD DEVIATION
FOR THW THRE® GROWTH C..TREGORIES

ARATIIRAGCI BT - O SRR Toremnn mga o s anewn we

GROWTH CaTEGORY

age . —— e
(mo%ths) SR - 71 . NORMAL FiST '
Number &versge Standard  Number .verage Standard Number  Average Stendard
of Scure Deviation of Score Devigtion of Score Devigtion
subj:ets subjects subjects

1 17 16,06 3,34 10 19,40 3.78 19 16,05 2.44

2 2€ £3.15 3.37 28 25,68 3,49 23 27,74 3.29

3 35 34, 49 3,66 33 36,00 3.40 28 38,21 4,31

4 35 44 69 3,95 32 48,06 5,06 33 45,64 3.89

5 41 55. 10 5,66 44 60,75 5.07 36 63.50 4,60

b 48 68, 35 6,81 41 72.85 5,07 43 74 06 3.25

7 a7 78,47 2,46 45 30,58 2.5%5 46 80,77 2.85

g 52 83.06 2.60 48 84,83 2.37 a7 86,49 2.23

g 56 86,64 2.59 43 80,40 2.85 47 89,23 3.41
10 47 89,81 2.79 50 93,46 3.63 51 5,16 3,92
11 48 95.85 3,65 50 98. 90 3.51 48 101,04 3.41
1R 55 99,87 - 3,46 51 103,39 3.27 45 107,20 4,15
13 49 105,12 3.53 &7 108,45 3.38 52 111,946 3.75
14 49 109, 8¢ 3.11 &7 112.76G 2.40 54 116,13 3.12
15 51 112,10 3.34 46 115,96 3,00 56 119.2%5 3.84
.16 46 116, 20 2.65 44 118,59 2.4 50 123,04 4,72
17 45 118,42 2.59 43 122,30 2,69 50 127,10 5,40
18 43 121,33 2.78 41 124,83 2,96 52 130,54 5.581
19 40 123.80 3.41 46 127.¢93 3,52 45 135,29 6,44
20 45 125,02 3.94 3% 130,23 3.70 47 - 138,40 7.01
21 48 227,73 "3.92 43 133,19 4,46 41 140,85 7,48
23 4p 130,81 5,16 40 137.05 - 5.00 4 146,24 6,73
23 33 133,67 5.10 42 140,55 5.82 44 148,68 6,47
24 44 136,45 6,07 38 144,34 5,37 44 151,98 4,83
25 3¢ 141,75 6,57 38 148,58 4,57 45 155,11 4,93
26 42 145.33 7,32 34 152, 24 5.82 44 156,18 4,34
27 3 147,50 5.86 40 154,08 5,15 - 43 158,02 3.21
28 36 149, 58 5,24 " 33 156,21 4,79 43 159,37 2.32
25 3¢ 152, 54 5.13 37 157, 38 3.0¢ 43 160,23 1.48
30 40 153,10 5.65 36 158, 50 2,77 3g 160.16 - 1.82
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CGROWTH cﬂrccﬂ‘:_n

— . r—— ———

( age SLOW NORMAL FAST
nonths) Number Aversge Standard  Number Average Standard  Number Average Standard
of Score Deviation of Score Deviation of Score Devigtion
subjeats subjects subjects
1 14 8,79 0,97 19 9,32 1,11 13 9,46 1.05
2 22 11,45 1.53 37 12,54 1.82 18 13.44 1.50
3 24 15,54 1.74 48 15,96 1,96 = 24 16.75 1.82
& 26 17,69 1.17 45 19,78 1.87 27 21,07 2,13
5 33 21.30 2,13 57 23.35 2:45 31 25.39 2.46
6 3¢ 26,10 2.52 57 28,40 2.26 36 31.50 2.04
7 35 31.03 2,88 66 33.18 2.50 37 35,81 2.01
B 40 35.10 2,35 68 37,06 2.29 39 39,28 2.10
9 43 36,14 2,74 68 40,00 2.06 35 42,49 1.56
10 35 40, 66 2,45 74 42,54 2.00 39 44,54 1.29
11 35 23.062 2.14 66 44 .73 1,64 41 46,10 1.73
12 4D 44,00 2.02 75 45,80 1.59 34 48,26 2.25
13 33 45,45 2:.15 69 47,30 2,62 36 49, 96 2,07
14 3¢ 46,15 2.92 68 49,81 .33 43 52.35 2.C8
15 40 £7.€0 2.74 69 51,26 2.3¢6 L 53,73 1.7
16 34 48,59 3.47 60 52.58 2.0% 46 54,13 1.22
17 32 50,443 2.71 65 53,74 1.48 a1 55, 20 1.44
18 31 51.t£4 2.42 63 . 54,57 1,13 42 55, 48 1.25
19 21 92,43 3.79 66 54,68 1.03 34 55.82 191
20 31 53,13 2,97 52 55,37 1. 60 33 55,9¢% 1.66
21 35 34,39 1,83 60 . 55,58 " 1.08 36 556,81 f.12
22 35 54,66 1.21 56 56,33 2. 87 36 57.6% 2.52
23 31 54,65 1,36 63 56,756 2.38 -1 8¢, 3¢ 2,30
24 32 55,13 2.08 64 57,48 -~ 2.46 30 60,03 .21
25 08 55,14 2.17 58 5,69 2,63 B 56,14 2. 17
26 32 56,68 2.55 54 59,87 2,66 ag 56,88 Z.55
n7 5 57.44 3,18 58 61.19 2.82 25 07,44 3.18
28 g £9.10 3,13 53 62,00 3,09 9 59,10 3.13
29 31 60,87 3,22 56 62, 64 2.82 31 60,87 5.22
30 32 61.74 3,67 52 64,35 2.24 2 £1.74 3.67




. ady TeoTSOoTOUQIYnH
¥e €2 2 T8 02 61 8T LT 9T ST ¥T €T 2T TT OT ¢ 3 ! y S ] £ 2 1
{ PR YD R PR SUNIY WV NN I ¢ { ! A L L L ' ! ¢ ! L U S VY NP S  §
) 1~ 02
P
i . \\ - Ob
1 S
Ll ‘.,. ) \\w. - 05
i \
g oW L \ - 09
@ =0 \..
o™ /
¢ FEy i i
adl . A~ 0L
E- - - < \\w.\
- 00
MOTS
Tew oy - oot
. 1T
183 [ °
- 03T

STTHOOELYS ONTMOWD #07TS CNT TVWHON ‘ISYd NI NEMQTIHO 40 SwA¥OD HIMOWD TYINGK (MAYESHO Tg—3Jasup




AOTS

TRULICH
1SB g

ot
(XY
(32]
o

agd¥ TeoTdoTOUOIY)

2 Tz 02 6T & ol e
c 0z 6) S_Hm.ﬁimmﬁﬁ.o.ﬁmfmbo

=3
-4

——— — e —— - -

SUTeOZELTD OMIKUYES KOTS GNY TVWYON “us™d NT N&¥QTIHD 40 SIANND HIMOND ¥OLOW 0l At SEO

fgg-3IBYD

- 0€

-Gg

T ov

Q
IC

E

Z
m
£
(0]
=
S.
Q
5
W
[¢]
O
N
o

¢

H

i

:



agy 1eo TdoToUcIYy)

144 m.N 23 T8 cg 6T 3T LT st GT 5T €T 3T 11T ot 6 8 JA 9
PR i 1 L L R Y : i .t . ' P 3 A . : et
A g
H - < )
o
peATesqp - ———— —
POIE O 1) S o
- \\\\\
- \\ -
\\ ’

DOTELYD dAA0dY TEYeR HHL 1T 9%

0 ITul af Chauil CLOOMD TTINTA Qe T0TT) NY Juabusd)

feg -8y

T et

(ip)
[§V]

0
D
oy

- 08

09

“)4

Tequen” "

2J008"

Aruitoxt provided by Eic:

ER]



28y Teo1doTouoIy)

3 ) " J

€2 32 12 02 a7 8t 41 9t sT %1 <1 gt TT o )
: ) !

4 (]

f 1

]

pajETRC T30 - .

hd

Dasxasq)

FIOSEHLIYO pILOED TPRECON THE F1 MEBETIED S0 SMARND

m

HIMONY ¥OLOM TELVNGTY

3 ONY QY/HESHO

~,

-3

O

Aruitoxt provided by Eic:

E

BJICOY .qu_ow



adv TeotdoTouoayy
nwmﬁmﬁbﬁoamﬁwﬂmﬂﬁﬁamwbo..m v €

o2

D [ 1 . v ] v T f ' ' 1 i .._..

X

PRI TED -
_..
/
poAlssyn —_ \ s
/ , . ;\U
/ ;= —
\ /
\ /

HLO0WT Trinie 0 SHALG0 RLTOOREA Qo THOTeD 2 JaiNisac  f6g~1Ja8yg

S e W

o

5o

(S

ot

17

»T

£1100T9A YMoIn

-

Aruitoxt provided by Eic:

ER]



- 83y ROTEoTOoUCIYD

MH v.ﬁ ¢t Nﬂ :.HH ot P B 4 9 S ji4 m.

R DS | i i

e

-33-

PoTNOTED

PSAIISqQ

ELEO¥Y) BOLOW 20 Sa

Py

it

A0 ALINOTeA Guy¥I0OTVD 2 Cip*45d40

[¥e]

£3700TaA YINOID

Aruitoxt provided by Eic:

Q
. E



=34

o3y Teo130ToUoIy)
8l 9T »T 21 o1 8 9 v [4

PR ) n O N PR pasass 0 A g .
¥ O B " T D 1 v ¥ T T 0 K ¥ o L OAH

o
o~
28]
(3
O
N
ol
o
[
o~
]
™

A SN / - 09
aTiog do03y 7 . - : /
\ - 03

\ll __: 06

= - 00T

18
pogRTIOTeg . o | - ot

- 02T

‘POANEqY - ’
B \\
s . OMH

- OVt
L _ =051

OT:08 THu 3 : >

fo——
o
B~
-~

\.

‘. ———

Amﬁm N 9S3)) SuAUND HIMOYD QuivINOTID % 04 M SO F L3Ry

9J00g .quow/TBquew

r||




a8y TeotSoTouO

Iyy

og 82 9¢g ¥Z &2 08 aT 9T %1 A ot m 4
1.t 1 1. i Poh ot t o Y ' \ ! : . * ) ] L] i1 n«
i
' L
T m
: .\‘ _.,.._.
. \.I .\\.\ \ _
. . : !
. —— Y L
. !
- T . \
e /
i
£~
.\. i
.\.
-
peagasqg S . ..\\..
. ..\\.//k.
\ o
POIBTNOTRY) v coamemmm s ] \ !
\.\.\
i B
L
97e0s TBIUSY
(98 ™ 9S85 ) SHAUND HIMOMD Qul¥VINOTYO ® GuAH43d0  :8g~3J8YD

ot
02
0€-
o
0S
09
CL
08
06

oot

o€l

ort

ostT

09T

[
[
-

Aruitoxt provided by Eic:

ER]

9J00G JOFON /TEIUAN



26

o3y TeotSoTouaayy

0 83 92 %2 22 02 g1 9T %T 21
L i 3 " i ' 1 . 1 1 ] i i ! . ] 2

. 1\\;lx
— n\\.
o el et meen .\\ o
T
R Y ~— L N
V4 ~ 7
aTeos Jogyy .
L/
\:.IM.\\\
Q\m '
...\. |
‘..\
PoAg0oSqn — - \
PE1BTNOTRY e e :
o
o+
/
.
/
. \.\\
i 1 \\\ S~
8TeoS TBjusj;
(%8 1 9SB)) S:A¥ND HIFOWD QaI¥INOTYY % (uANeSI0  :6g-14B1n

ot

- 00t

- 0TT

- 031

— 0¢€T

~ 0%l

/Tejusy

]
|4

91005 109

O

IC

E

Aruitoxt provided by Eic:



™
tn

pIleTnoTe)

DIAIHSGQ

93y TeOTIOTOUOIYD
O0g 82 93 %3 238

0z 8T o %T 3T OT

v T ¥

_ 4._ .._..
» / -
. .4\
o e— \\ v~ e e T T e S
T N
2TeOS JC70K -
7
“y
4..\
/
re— 4
\_\
-/
R
VAN
P
\..\ .
i
A A
\ N/ N
/
\\
— - .|.\
2Te03 THiuay e

(182 og 0580) SXUAD HAHOED CalV1INOTVO ¥ GEANESED *0Td~348yp

ot

(0]

O€

074

- 08

06
00T

o1t -

ovl
0st

097

~N o
.
p

L

Q

2J00§ J09.0% /TU U



